Placental restriction increases the expression of prostaglandin endoperoxide G/H synthase-2 and EP2 mRNA in the fetal sheep kidney during late gestation.
There is evidence that fetal growth restriction is associated with impaired nephrogenesis and reduced numbers of mature nephrons at birth. It has been proposed that such impairment of renal growth may contribute to increased blood pressure in later life. Although prostaglandins (PG) play a key role in kidney development, it is unknown whether a poor fetal substrate supply alters the synthesis or actions of PG within the fetal kidney. Using real-time reverse transcriptase PCR, we have measured the effect of chronic placental restriction (PR) on the renal expression of PG endoperoxide G/H synthase-2 (PGHS-2), PGE(2) receptors EP(2) and EP(4), and renin mRNA in the sheep fetus in late gestation. Restriction of placental growth reduced fetal body weight (PR: 3.2 +/- 0.2 kg, control: 4.8 +/- 0.2 kg) and total kidney weight (PR: 19.7 +/- 1.8 g, control: 25.1 +/- 1.3 g). Mean fetal arterial PO(2) was reduced by PR (PR: 15.03 +/- 0.67 mm Hg, control: 21.3 +/- 0.87 mm Hg). Renal PGHS-2 mRNA was increased in the PR group (PR: 2.26 +/- 0.38, control: 1.20 +/- 0.31) and was inversely related to mean fetal arterial PO(2) in the PR and control groups [PGHS-2: -0.17 (PO(2)) + 4.69, r(2) = 0.26]. PR also increased renal EP(2) (PR: 1.57 + 0.24, control: 0.82 + 0.13) but not EP(4) mRNA. Renin mRNA was directly related to renal EP(2) [renin = 0.37 (EP(2)) + 0.97, r(2) = 0.29] and EP(4), [renin = 0.75 (EP(4)) + 0.44, r(2) = 0.38] mRNA expression. Thus, the restriction of placental growth and associated chronic hypoxemia appear to increase the renal capacity to synthesize and respond to PG, which may play an important role in maintaining renin mRNA expression in the growth-restricted fetus.